Highlight
Yield and nufrieni content of herbage on burned plots differed little from fhaf on plots fhaf were closely mowed and raked. Thus, the beneficial effects of burning were aftributad mainly fo litter removal.
Both burning
and close grazing improve quality (Campbell et al., 1954) and quantity (Duvall, 1962) of herbage.
Both also influence litter; fire destroys it, and close grazing prevents it from accumulating. The study described here was designed to determine whether herbage improvement following fire is attributable to litter removal. Herbage yield and nutrient content on burned range were compared with those on range mechanically cleared of litter.
Procedure
The study was conducted during 1962 and 1963 on the Palustris Experimental Forest in central Louisiana. The experimental area was a well-drained, sandy upland, typical of much of the longleaf pine-bluestem range. Second-growth longleaf pines, Pinus palustris Mill., had been clearcut, and grazing was discontinued in 1956. The area was controlburned in 1961.
Ground cover consisted mainly of grasses, predominantly pinehill bluestem, Andropogon divergens (Hack.) Anderss.
ex Hitchc., and slender bluestem, A. tener (Nees) Kunth. Small waxmyrtles, Myrica cerifera L., and blackjack oaks, Quercus mariZandica Muenchh., were abundant. The soil is Ruston fine sandy loam. Annual rainfall averages 58 inches, but totaled 73 inches during the first year of study and 42 inches during the second.
In early March 1962, four 100 x lOO-ft plots were burned by headfire and four were cleared of vegetation by mowing and raking. Mowing was to about 4 inches with a tractor-drawn machine, then to near ground level with a hand-operated mower.
After it was cut, residue was raked and removed. Following treatments, all plots were about equally devoid of plant material. In 1963, treatments were reapplied to the same plots. Since the purpose of the study was to isolate fire effect other than herbage removal, mowing was the control.
Each year, nine 2.4-ft2 quadrats per plot were systematically located after treatment.
To simulate grazing, quadrats were clipped periodically throughout the growing season. Clipping began on May l-about a month after growth actively began -and was repeated monthly, except in September and October 1962 when production was negligible. Herbage was clipped 2 inches above the ground in all but the last harvest, when it was clipped to 1 inch. Sam- 
Results and Discussion
Monthly and annual yields of burned plots did not differ significantly (0.05 level) from those of mowed plots either year. Wide variations in monthly production between years (Table 1) are largely attributable to differences in rainfall. Low values for August, September, and October in 1962 were associated with a 52-day drought. Quantities harvested in June and July were much greater in 1962 than in 1963 because May and June rainfall in the first year exceeded the long-term average, whereas in the second year it was less than half the average.
In May 1962, herbage protein averaged 7.8% on burned plots and 7.4% on the mowed. The difference was statistically significant. For the remainder of 1962, and throughout 1963, protein contents did not differ by treatment.
Differences in calcium were significant only in July 1963, when herbage from mowed plots contained 0.35%, as compared to 0.30% from burned plots. Herbage phosphorus did not differ by treatment at any of the sampling times. Nutrient contents by treatment are shown in Fig. 1 .
Despite any beneficial effect of fire or repeated clipping on quality, forage was deficient in one or more critical nutrients throughout the study. All samples except those collected in July 1963 contained less than 8.3% protein, the minimum required by beef cows nursing calves (National Academy of SciencesNational Research Council, 1963) . Phosphorus content was consistently less than the 0.18% minimum, while calcium content exceeded the 0.24% minimum in all but the July 1962 samples. Fowells and Stephenson (1934) concluded that forest burning makes available a large supply of plant food, temporarily benefitting both soil organisms and plants. Steiger (1930) found temperature of surface soil higher in spring on burned than on mowed prairie, and Wahlenberg et al. (1939) reported that increasing temperature of surface soil during spring stimulated early growth of southern bluestems.
In the present study, however, any such chemical or physical changes in soil following fire were not reflected in yield; gains in herbage protein and calcium were inconsistent and too small to be nutritionally important.
The present data do not refute the widely accepted view that burning increases yield and improves quality of herbage on pine-bluestem range. Rather, they imply that removal of litter is the major cause of such changes.
